a b s t r a c t
Fatigue is highly prevalent and causes serious disruption in quality of life. Although cross-sectional studies suggest childhood adversity is associated with adulthood fatigue, longitudinal evidence of this relationship and its specific biological mechanisms have not been established. This longitudinal study examined the association between early life stress and adulthood fatigue and tested whether this association was mediated by low-grade systemic inflammation as indexed by circulating C-reactive protein (CRP) and interleukin-6 (IL-6). In the Coronary Artery Risk Development in Young Adults (CARDIA) study, a population-based longitudinal study conducted in 4 US cities, early life stress was retrospectively assessed in 2716 African-American and white adults using the Risky Families Questionnaire at Year 15 examination (2000-2001, ages 33-45 years) . Fatigue as indexed by a loss of subjective vitality using the Vitality Subscale of the 12-item Short Form Health Survey was assessed at both Years 15 and 20. While CRP was measured at both Years 15 and 20, IL-6 was measured only at Year 20. Early life stress assessed at Year 15 was associated with adulthood fatigue at Year 20 after adjustment for sociodemographic characteristics, body-mass index, medication use, medical comorbidity, smoking, alcohol consumption, physical activity, current stress, pain, sleep disturbance as well as Year 15 fatigue (adjusted beta 0.047, P = 0.007). However, neither CRP nor IL-6 was a significant mediator of this association. In summary, early life stress assessed in adulthood was associated with fatigue 5 years later, but this association was not mediated by low-grade systemic inflammation.
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Introduction
Fatigue is a highly prevalent symptom with up to 38% of community-dwelling individuals suffering from this subjective sense of weariness, tiredness, lack of energy, and low vitality (Pawlikowska et al., 1994; Valdini, 1985) . Fatigue is a symptom found with many major medical and psychiatric disorders -e.g. HIV/ AIDS, cancer, multiple sclerosis, chronic fatigue syndrome, major depression, and schizophrenia -and causes serious disruption in quality of life (Amato et al., 2001; Anderson and Ferrans, 1997; Curt, 2000) . However, it also occurs independently, in otherwise healthy individuals, and can lead to disability and cost for society. US workers with fatigue cost employers $136.4 billion annually in lost productivity (Ricci et al., 2007) -far higher compared to $61.2 billion for pain (Stewart et al., 2003b) and $44.0 billion for depression (Stewart et al., 2003a) .
Evidence from community-based cross-sectional studies suggests that adverse experience in childhood is associated with elevated levels of fatigue in adulthood (Heim et al., 2006; McCauley et al., 1997; Romans et al., 2002) . In particular, these studies suggest childhood abuse is associated with both the diagnosis of chronic fatigue syndrome and the symptom of fatigue. Additionally, a cross-sectional association between child maltreatment and fatigue among breast cancer survivors has been recently reported (Fagundes et al., 2011) . However, to our knowledge, no longitudinal studies have evaluated whether severity of early life stress as indexed in adulthood is associated with the later development of fatigue. In addition, the biological mechanisms that mediate this relationship are not well known.
Basic research on neuroimmune interactions has suggested that inflammatory processes may trigger 'sickness behavior', a constellation of behavioral changes that include fatigue, sleep disturbance, hyperalgesia, and depressive-like symptoms, through the effects of proinflammatory cytokines on the central nervous system (Dantzer et al., 2008; Eisenberger et al., 2010; Irwin and Cole, 2011; Reichenberg et al., 2001 ). Our prior work using the Coronary Artery
